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(57) ABSTRACT 

An apparatus for extracting air from within flexible packages 
having granular or otherwise flowable contents includes a 
package conveyor and a downwardly-open, vacuum extrac 
tionhood through which the packages are conveyed so that an 
upper portion of each package is moved through the extrac 
tion hood. The interior of the hood is joined in fluid commu 
nication with a vacuum source, so that air is extracted from 
within each package as it is conveyed through the hood. The 
present apparatus further includes a closing mechanism posi 
tioned immediately downstream of and in operative associa 
tion with the extraction hood, whereby the upper portion of 
each package is maintained in a closed configuration prior to 
sealing, so that the interior of each package is not exposed to 
ambient conditions after it is conveyed out of the extraction 
hood, and prior to sealing of the upper portion. 
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APPARATUS FOR EXTRACTING AR FROM 
PACKAGES 

TECHNICAL FIELD 

0001. The present invention relates generally to packaging 
of granular materials and like flowable products, and more 
particularly to an apparatus for extracting air from flexible 
packages containing granular or flowable material prior to 
sealing of the packages. 

BACKGROUND OF THE INVENTION 

0002. A wide variety of granular or otherwise flowable 
products, such as pet food, bird seed, cat litter, and the like, are 
typically packaged in upstanding, flexible package structures, 
typically including opposing front and rear panels, and 
optionally including generally inwardly extending side gus 
sets respectively extending between the front and rear panels 
of the package. Such packages are provided in a bag-like 
configuration by closing the bottom of the package, with 
packages sequentially presented to a fillingapparatus while in 
a generally upright orientation, whereby the desired quantity 
of contents is deposited, typically by gravity, into each pack 
age. 

0003. After filling, each package is typically positioned on 
an associated conveyor for movement to an associated sealing 
apparatus, whereby the upper portion of the bag-like package 
is sealed to secure the package's contents. Subsequent to 
filling, it can be desirable to “condition each package, that is, 
position each package between a pair of Vertically oriented, 
generally confronting conditioning conveyor belts, which 
respectively engage the front and rear panels of each package 
to 'square each package by urging the front and rear panels 
of each package into generally parallel relationship, in oppo 
sition to the flowable contents of each package, which tend to 
move downwardly under the influence of gravity. Squaring of 
each package in this fashion promotes package uniformity, 
and desirably facilitates Subsequent stacking, palletizing, and 
like handling of the packages as they are assembled for Sub 
sequent storage and shipment. 
0004 Attendant to package conditioning, air within the 
package can be expelled through the open top thereof, with 
Some air inevitably entering each package as each package is 
moved from the conditioning apparatus to an associated seal 
ing apparatus. However, as will be appreciated, any air which 
enters each package can undesirably detract from its "square' 
conditioned configuration, and can also undesirably increase 
the internal volume in the package, prior to sealing, thus 
undesirably increasing the bulk of each package after sealing. 
0005 Accordingly, it is desirable to extract air from within 
each package, Subsequent to conditioning, but prior to seal 
ing, to facilitate maintaining each package in the desired 
squared, conditioned configuration, while at the same time 
desirably acting to minimize the bulk or size of each package 
Subsequent to sealing. 

SUMMARY OF THE INVENTION 

0006. In accordance with the present invention, an appa 
ratus for extracting air from a series of packages prior to 
sealing comprises a package conveyor, and a downwardly 
open, vacuum extraction hood through which the packages 
are conveyed. By this arrangement, air is withdrawn and 
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extracted from each package as each package is moved 
through the extraction hood. The present apparatus further 
includes a closing mechanism for engaging and closing the 
upper portion of each package before it is moved out of the 
extraction hood, thereby maintaining each package in an at 
least partially evacuated condition as each package is further 
conveyed to an associated sealing apparatus. 
0007. In accordance with the illustrated embodiment, the 
downwardly open, vacuum extraction hood of the present 
apparatus is connected in fluid communication with a vacuum 
Source to extract air from within each package as it is con 
veyed through the extraction hood. A pair of guide rails are 
preferably provided which extend above the package con 
veyor so that the upper portion of each package is received 
between the guide rails as each package is conveyed into the 
extraction hood. 

0008. In the preferred form, the extractionhood includes a 
pair of internal guide baffles between which the upper portion 
of each package is moved while being conveyed through the 
extraction hood by the product conveyor. Notably, the guide 
baffles are configured so as to be positioned between the 
upper portions of the packages and associated vacuum ports 
of the extraction hood to thereby prevent the upper portion of 
each package from being drawn into, or otherwise interfering 
with the vacuum ports. 
0009. As will be appreciated, the closing mechanism of 
the present apparatus must maintain the upper portion of each 
package in a substantially closed condition to maintain the 
desired evacuated condition of each package prior to sealing. 
To this end, the closing mechanism comprises a pair of coop 
erating belts which are spring-biased toward each other for 
engaging and urging the upper portion of each package to a 
closed condition as each package is conveyed from the extrac 
tion hood. Operation of the spring-biased belts for synchro 
nous movement with the package conveyor ensures the integ 
rity of each package as each package is moved to the 
associated sealing device for sealing the upper portion 
thereof. 

0010 Notably, the internal baffles of the extraction hood 
desirably provide a registration-like effect for those packages 
having certain features. Such as a slider Zipper member, pro 
vided at the upper portion of the package. In particular, it is 
contemplated that Such a feature can engage the upper edge of 
one or both of the internal baffles during movement through 
the extractionhood thereby facilitating the correctorientation 
of the upper portion of each package, and a slider Zipper 
mechanism or the like, prior to closing of the package by the 
closing mechanism, and eventual sealing. 
0011. Other features and advantages of the present inven 
tion will become readily apparent from the following detailed 
description, the accompanying drawings, and the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a top plan view of a packaging line includ 
ing a vacuum extraction apparatus embodying the principles 
of the present invention; 
0013 FIG. 2 is a side elevational view of the packaging 
line illustrated in FIG. 1; 
0014 FIG. 3 is a top plan view of the vacuum extraction 
apparatus of the present invention, and an associated sealing 
mechanism; and 
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0.015 FIG. 4 is a diagrammatic, cross-sectional view taken 
along lines 4-4 of FIG. 3, illustrating the interior configura 
tion of the vacuum extraction apparatus of the present inven 
tion. 

DETAILED DESCRIPTION 

0016 While the present invention is susceptible of 
embodiment in various forms, there is shown in the drawings, 
and will hereinafter be described, a presently preferred 
embodiment, with the understanding that the present disclo 
Sure is to be considered as an exemplification of the invention, 
and is not intended to limit the invention to the specific 
embodiment illustrated. 

0017 With reference first to FIGS. 1 and 2, therein is 
illustrated a packaging line by which packages P. having 
granulated or otherwise flowable material therein, are “con 
ditioned' and subsequently closed and sealed for eventual 
bundling, boxing, palletizing, or the like, and storage and 
shipment. In accordance with the present invention, the pack 
aging line includes a vacuum extraction apparatus 10 
embodying the principles of the present invention. As will be 
further described, extraction apparatus 10 acts to extract air 
from each package P prior to sealing of an upper portion of the 
package whereby each package is at least partially evacuated 
prior to sealing. In this fashion, each package is desirably 
reduced in bulk, facilitating efficient Subsequent handling, 
with the desired extraction of air further desirably acting to 
generally "square” each package to a generally rectangular 
cross-sectional configuration thus further facilitating Subse 
quent handling, packaging, storage, and shipment. Addition 
ally, evacuating each package can desirably enhance the shelf 
life and/or quality of the package contents by reducing the 
amount of oxygen in the package. 
0018. In the illustrated embodiment, each package P is 
illustrated as including generally parallel front and rear panel 
portions. In a package wherein the front and rear panel por 
tions are joined along their side edges to each other, Such a 
package is sometimes referred to as a "pillow pack', or a 
“Doy Pack' where the package is provided with a stand-up 
pouch configuration. In contrast, the packages P may be con 
figured as so-called side-gusseted packages, wherein each 
package includes a pair of side gussets which each extend 
between respective edges of the front and rear panels of each 
package. It is within the purview of the present invention that 
packages having a wide variety of specific configurations can 
be efficiently processed by the present apparatus. 

0.019 With further reference to FIGS. 1 and 2, the 
upstream section of the illustrated packaging line includes a 
conditioning section 12, at which packages P may be option 
ally "conditioned prior to the packages being directed 
through the vacuum extraction apparatus 10 of the present 
invention. The conditioning section 12 includes a package 
conveyor 14 by which each filled package P is conveyed from 
an upstream, associated filling apparatus (not shown). Con 
ditioning of each package P is effected by directing each 
package between a pair of Vertically oriented, generally con 
fronting conditioning conveyor belts 16 which respectively 
engage the front and rear panels of each package, to thereby 
“square each package by urging the front and rear panels 
thereof into generally parallel relationship with each other. 
0020 Thus, the conditioning conveying belts 16 act in 
opposition to the flowable contents within each package, 
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which typically generally cause each package to bulge out 
wardly, detracting from the “square' orientation which is 
desired for each package to facilitate efficient handling and 
shipment. The conditioning conveyor belts 16 are preferably 
operated for synchronous movement with package conveyor 
14. As will be appreciated, during package conditioning, each 
package is retained in a generally upright orientation, with the 
upper portion of each package open and unsealed. Condition 
ing of packages in this fashion is particularly desirably when 
the packages are side-gusseted, with the conditioning desir 
ably acting to 'square each package, promoting package 
uniformity for Subsequent handling. Additionally, condition 
ing belts 16 can be configured to vibrate rapidly vertically (via 
a mechanical oscillating module that rapidly hits the bottom 
of the conveyor belt), with the vibratory motion desirably 
allowing product within each package to reposition itself, into 
a more desirable shape as determined by the conditioning 
belts. 

0021. In the illustrated packaging line, the vacuum extrac 
tion apparatus 10 embodying the principles of the present 
invention is positioned immediately downstream of condi 
tioning section 12. As noted, the vacuum extraction apparatus 
desirably acts to at least partially evacuate each of the pack 
ages P. desirably acting to reduce the bulk of each package, 
and promoting close conformance of the package itself with 
the associated contents to facilitate efficient handling. Again, 
package uniformity is promoted. 

0022. As the series of packages P are moved from the 
conditioning section 12, they are received on package con 
veyor 18 of the vacuum extraction apparatus. Conveyor 18 
may be operated for synchronous movement with the pack 
aging conveyor 14 of the conditioning section 12. As the 
packages P are moved by package conveyor 18, the upper 
portion of each package is preferably positioned between a 
pair of guide rails 20, which extend above the package con 
veyor. Guide rails 20 are preferably configured to converge 
generally toward each other, whereby the upper portion of 
each package P is received therebetween, with the front and 
rear panels of each package urged toward each other as they 
are moved by the package conveyor 18. 

0023. In the illustrated embodiment, guide rails 20 extend 
through the conditioning section 12, and are positioned above 
or between the conditioning belts 16. By this arrangement, 
the guides 20 can desirably act to move the side gussets of 
each package inwardly as the packages are being conveyed, 
and can also desirably act to shape the gable transition from 
the filled gusset area to the empty region of the package. 

0024. To effect extraction of air from each of the packages 
P, the apparatus 10 includes a downwardly open, vacuum 
extraction hood 22 through which the packages P are con 
veyed by the package conveyor 18 Such that the upperportion 
of each package is moved through the extraction hood. As 
best illustrated in FIG.4, the extractionhood may be provided 
with a generally inverted U-shaped configuration, with the 
interior region of the hood 20 joined in fluid communication 
with a Suitable source of vacuum via at least one, and prefer 
ably a plurality, of vacuum ports 24. As will be appreciated, 
because of the generally downwardly-open configuration of 
the extractionhood 22, necessary to permit the upper portion 
of the packages P to be conveyed therethrough, air is drawn 
upwardly into the hood between the guide rails 20. Thus, 
guide rails 20 are desirably positioned as close together as 
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reasonably practicable, while still permitting air from within 
each package to be extracted through the open, unsealed 
upper portion thereof. 

0025. In the preferred embodiment, the extraction hood 
includes a pair of internal guide baffles 26 between which the 
upper portion of each package P is moved while being con 
veyed through the extraction hood by the product conveyor 
18. Notably, the internal baffles 26 can desirably be config 
ured for positioning between the upper portion of the pack 
ages P and the associated vacuum ports 24, thereby preclud 
ing an upper portion of a package from being drawn into one 
of the vacuum ports. 
0026. Additionally, internal baffles 26 can desirably pro 
vide a registration-like effect by engagement with a feature F 
of the upper portion of each package. Such as the slider 
element of a slider Zipper assembly positioned within the 
upper portion of each package. This engagement between the 
feature F of the upper portion of the package and at least one 
of the internal baffles, as shown in phantom line in FIG. 4. 
desirably acts to orient the upper portion of each package in a 
generally extended, upright orientation, thereby facilitating 
correct sealing of the upper portion, and any internal Zipper 
assembly or the like, at the sealing section of the packaging 
line. Engagement with package feature in this fashion can be 
facilitated by configuring the internal baffles 26 to have an 
upwardly inclined configuration as they extend into the 
extraction hood 22, whereby a feature on the package can 
engage and “ride up' the internal baffles as the packages are 
conveyed along the baffles and through extraction hood 22. 

0027. As will be appreciated, because each package P is at 
least partially evacuated as it passes through the extraction 
hood 22, the upper portion of each package must be main 
tained in a closed condition as each package is conveyed from 
the extraction hood for Subsequent sealing of the upper por 
tion thereof. To this end, the extraction apparatus 10 includes 
a closing mechanism 30 positioned generally downstream of 
and in operative association with, the extraction hood 22. 
Closing mechanism 30 includes a pair of cooperating, spring 
biased belts 32 which are urged toward each otheringenerally 
confronting relation by a plurality of spring mechanisms 34. 
By this arrangement, the belts 32 present generally opposing 
planar Surfaces which respectively engage front and rear pan 
els of each package Pas each package is moved from within 
extraction hood 22, and is exposed to ambient conditions. By 
virtue of this spring-biasing of the belts 32, the belts engage 
and urge the upper portion of each package to a closed con 
dition, to thereby maintain the evacuated State of each pack 
age as each package is moved by package conveyor 18 down 
stream through an associated sealing apparatus 36. 

0028. In this regard, extractionhood 22 can be configured 
to include extension 38 by which the upper portion of each 
package P is exposed to the vacuum within the extraction 
hood until the upper portion of each package is received 
within the cooperating belts 32 and urged to a closed dispo 
sition. As will be appreciated, the present apparatus can be 
configured such that the closing mechanism 30 extends from 
generally within the extraction hood, with the apparatus con 
figured such that the upper portion of each package P is not 
exposed to ambient conditions prior to closing and gripping 
of the upper portion of each package P by the closing mecha 
nism 30. Operation of belts 32 of the closing apparatus 30 for 
synchronous movement with the packaging conveyor 18 

May 8, 2008 

assures that the upper portion of each package is tightly held 
in a closed condition until each package is moved into the 
associated sealing apparatus, and sealing of the upper portion 
completed. Again, as will be appreciated, the upper portion of 
each package is not exposed to ambient conditions, i.e., 
released from the belts of closing section 30, prior to forma 
tion of an air-tight seal at the upper portion of each package. 
0029. As will be appreciated by those familiar with the art, 
vacuum extraction in accordance with the present invention 
can particularly facilitate closing and sealing of certain pack 
age configurations, including side-gusseted packages having 
a so-called low aspect ratio, wherein the package has a rela 
tively wide gusset relative to the height of the package. For 
Such packages, it can sometimes be problematic to orient the 
side gussets in a generally inwardly extending configuration, 
and vacuum extraction in accordance with the present inven 
tion desirably promotes configuring the side gussets in Such a 
fashion. 

0030. From the foregoing, it will be observed that numer 
ous modifications and variations can be effected without 
departing from the true spirit and scope of the novel concept 
of the present invention. It is to be understood that no limita 
tion with respect to the specific embodiment illustrated herein 
is intended or should beinferred. The disclosure is intended to 
cover, by the appended claims, all such modifications as fall 
within the scope of the claims. 
What is claimed is: 

1. An apparatus for extracting air from within a series of 
packages prior to sealing, comprising: 

a package conveyor, 
a downwardly-open, vacuum extraction hood through 

which said packages are conveyed by said package con 
veyor so that an upper portion of each said package is 
moved through said extraction hood, 

said extraction hood being connected in fluid communica 
tion with a vacuum source so that air is extracted from 
within each said package as it is conveyed through said 
extraction hood; and 

a closing mechanism for engaging and closing the upper 
portion of each said package as it is conveyed from said 
extraction hood for Subsequent sealing of said upper 
portion. 

2. An apparatus for extracting air from packages in accor 
dance with claim 1, including: 

a pair of guide rails extending above said package conveyor 
So that the upper portion of each said package is posi 
tioned between said guide rails as each package is con 
veyed into said extraction hood. 

3. An apparatus for extracting air from packages in accor 
dance with claim 1, wherein: 

said extraction hood includes a pair of internal guide 
baffles between which the upper portion of each said 
package is moved while being conveyed through said 
extraction hood by said product conveyor. 

4. An apparatus for extracting air from packages in accor 
dance with claim 1, wherein: 

said closing mechanism comprises a pair of cooperating 
belts which are spring-biased toward each other for 
engaging and urging the upper portion of each said pack 
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age to a closed condition as each package is conveyed 
from said extraction hood, said cooperating spring-bi 
ased belts being operated in Synchronous movement 
with said package conveyor. 

5. An apparatus for extracting air from packages in accor 
dance with claim 1, wherein: 

said extraction hood defines a least one vacuum port by 
which the interior of said hood is joined in fluid com 
munication with said source of vacuum, 

said extraction hood including a pair of internal guide 
baffles between which the upper portion of each said 
package is received as each package is conveyed through 
said hood, at least one of said guide baffles being posi 
tioned between the upper portions of the packages and 
said vacuum port. 

6. An apparatus for extracting air from packages in accor 
dance with claim 5, including: 

a pair of guide rails extending above said package conveyor 
So that the upper portion of each said package is received 
between said guide rails as each package is conveyed 
into said extraction hood. 

7. A method of extracting air from a series of packages 
prior to sealing, comprising the steps of: 

providing a downwardly-open, vacuum extraction hood 
joined in fluid communication with a source of vacuum: 

conveying said packages through said vacuum extraction 
hood so that an upper portion of each said package is 
moved through said extraction hood; and 
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maintaining the upper portion of each said package in a 
closed condition as each package is conveyed from said 
vacuum extraction hood for Subsequent sealing of the 
upper portion of each said package. 

8. A method of extracting air from a series of packages in 
accordance with claim 7, wherein: 

said maintaining step includes providing a closing mecha 
nism comprising a pair of cooperating belts which are 
spring-biased toward each other for engaging and urging 
the upper portion of each said package to a closed con 
dition as each package is conveyed from said extraction 
hood, said cooperating spring-biased belts being oper 
ated in synchronous movement with conveyance of said 
packages. 

9. A method of extracting air from a series of packages in 
accordance with claim 7, including: 

providing a pair of internal baffles within said extraction 
hood between which the upper portion of each said 
package is moved while being conveyed through said 
vacuum extraction hood. 

10. A method of extracting air from a series of packages in 
accordance with claim 9, including: 

engaging a feature of the upper portion of each said pack 
age with an upper edge of at least one of said internal 
baffles. 


